Introduction
Toxocariasis is a parasitic infection mainly caused by Toxocara canis, an intestinal nematode (roundworm) in dogs and cats, which are routinely infected. The diagnosis is based on serological findings. Toxocariasis is a worldwide health problem. The highest seroprevalence was reported in a village of Santa Lucia (West Indies), with 86% infected children aged 6 months to 6 years. Seropositive rates differ in various countries and were higher in tropical regions. Laufer [7] reported rates, e.g., in the Netherlands of 19%, Germany 2.5%, Brazil 39%, Cuba 5.2%, Columbia 47.5%, and Nepal 81%. The higher the rate of infected dogs and the easier their access to public places, the easier it is for humans to ingest the infected eggs. Young children are especially at high risk because of their play habits and tendency to put their fingers in their mouths. Mortality in toxocariasis is unusual, but cases of sudden allergic asthma were suggested. There is no racial predilection. Boys usually have a higher prevalence than girls, perhaps because of different play behaviour.
Toxocariasis is an aberrant infection for humans because humans are only incidently hosts on whom the parasites cannot completely mature. Most cases of toxocariasis are asymptomatic. There are three clinical forms, including visceral larva migrans (VLM; general, dermatologic, pulmonary, hepatic and lymphatic, rheumatologic, cardiac, and central nervous system), ocular larva migrans (OLM), and the covert form (less specific syndrome).
The infection of the central nervous system can cause eosinophilic meningitis [4] , encephalitis or meningo-encephalitis [13], encephalitis with vasculitis [2, 10, 14] , arachnoiditis, and spinal cord lesions [3, 6, 12, 15] ; cognitive disorders have also been described [11] .
The tissue damage is due to the host inflammatory reaction rather than the infection itself [7] . The larvae produce glycosylated proteins, which induce a Th2-type CD4+ cellular immune response with production of im-munoglobulin E (IgE) and interleukin 5. These promote eosinophil differentiation and vascular adhesion. Migration of the larva to the brain parenchyma with solitary mass lesions is very rare and there are only a few reports [5, 8, 9, 13, 16, 17, 19, 20] . Treatment options are controversial in the literature. We report here a case of cerebral toxocariasis, which caused epileptic seizures, and the therapeutic options are discussed.
Case report
We report a case of an 11-year-old girl with her first generalized epileptic seizure. The CT scan showed a hypodense cystic lesion, right parietal, with a diameter of 2 cm with perifocal edema. No other lesions were found on MRI (Fig. 1a) , abdominal ultrasound, or chest radiography. Echocardiography showed normal myocardial function and on the EEG slow theta and delta waves were seen right parieto-occipital. Biochemical and hematological tests were normal except for eosinophilia of 9.5%. Cerebrospinal fluid examination was normal without pleocytosis. A further search for parasites in cerebrospinal fluid and feces was negative. Serum titers of toxoplasmosis, cryptococcus neoformans, and echinococcus were also negative. Only the ELISA test for toxocara canis was positive (result received postoperatively). The patient was treated with trileptal (2150 mg/day). Under the assumption of a brain abscess with toxoplasma gondii, she received additional antibiotics (ceftriaxon and metronidazolum) for 42 days. The follow-up MRI (Fig. 1b) showed an increasing edema and persistence of the lesion. Therefore, we decided to remove this lesion. Computer-assisted surgery (CAS) based on CT images was used for preoperative planning of the surgical approach as well as for augmented intraoperative orientation and targeting (SPOCS, Aesculap AG, Tuttlingen, Germany) described in Fig. 2 . Skin markers were applied to obtain CT image registration shown in Fig. 3 . Registration accuracy has been determined within a range of 1-2 mm and was found to be sufficient for targeting small lesions [18] . The lesion was completely removed. The histopathological result showed a granulomatous inflammatory process containing large numbers of eosinophils and neutrophils caused by a parasite. Toxocariasis was retrospectively suggested because of the seropositive Elisa IgG for Toxocara canis. Remnants of dead parasites were not found. The patient received albendozole 400 mg/day for 7 days. The postoperative MRI 1 year later (Fig. 1c) showed no pathological en- Fig. 2 Computer-assisted surgery (CAS) system (Aesculap AG, Tuttlingen, Germany). On the left side is the infrared camera (Polaris, Northern Digital, Ontario, Canada) and on the right the workstation (Dell) with coronal, sagittal, and axial CT scans, and a three-dimensional view of the head with skin markers hancement. The follow-up of the patient was uneventful, there were no more epileptic seizures so the antiepileptic medication was stopped 6 months later.
Afterwards, the parents of the girl reported that friends visited them some weeks before hospitalization, with a dog that had not been sufficiently vaccinated against parasites.
Discussion
Cerebral toxocariasis is mainly described in the literature in the form of eosinophilic pleocytosis with meningitis, encephalitis, or myelitis and arachnoiditis. Pathological CT or MRI with solitary mass lesions were only described in seven cases [5, 8, 9, 13, 16, 17, 19] and are summarized in Table 1 . Seizures were often the first symptom. In 1990, Arpino [1] showed in a case-control study a significant association between seropositivity for anti-toxocara canis and seizures. The closest correlation was seen in children less than 5 years of age and there was a highly significant association between dog ownership and toxocariasis. As mentioned before, toxocariasis is a public health problem and the prevalence of infection in different communities is directly proportional to the infection rates among canines and the free access of dogs to public places [7] . The real prevalence of toxocariasis is difficult to estimate because most infections are asymptomatic and tests are only performed when diagnosis is suspected. Although people of all ages are at risk, the more severe symptoms occur mainly in young children aged between 1 and 7 years [7] . Dogs are one of the main hosts. As in our case, an insufficiently vaccinated dog belonging to friends may transfer this infection. Although cerebral toxocariasis is a very rare disease we must consider the possibility of such an infection when the child suddenly develops epileptic seizures in combination with a contrast-enhancing lesion on a CT scan or MRI. In the literature there are no unique therapeutic options, especially surgical ones, which makes a decision in individual cases difficult. Our patient showed a persistence of the lesion; therefore, the decision to neurosurgically remove it to reveal the diagnosis was clear. We believe that at least in cases of suspected cerebral toxocariasis a biopsy is justified to reach the diagnosis. We used CAS for careful removal. Most patients with toxocariasis recover without therapy. Medical treatment with anthelmintic agents is indicated for severe complications in, for instance, the brain, lung, and heart [7] . Treatment of covert toxocariasis should be individualized. We must be aware of the side affects of anthelmintic therapy because of a possible inflammatory reaction and progression of edema due to Herxheimer's reaction, so that the use of corticosteroids is sometimes necessary from the beginning of the therapy. No studies have confirmed that combined treatment is superior to single therapy [3] .
The anthelmintic agents that are used most are: albendozole (Albenza), mebendazole (Vermox), thiabenzole (Mintezol) and diethylcarbamazine (Hetrazan).
Although a brain abscess with toxocariasis is a very rare disease, the toxocariasis itself is a widespread infection. The prevalence of human toxocariasis is a reflection of the rates of infestation of dogs and hygiene in public places. Prevention is a public health issue. In developed countries it should be obligatory for veterinarians to examine pets and deworm them. Dogs should be kept away from playgrounds, so that the contact of children with animal excrements can be minimized. Also eating with dirty hands, and the consumption of raw vegetables or undercooked giblets should be avoided if possible. In underdeveloped countries these recommendations may be difficult to realize. However, the knowledge of how they infect humans, together with sanitary education, may be helpful for the prevention of this infection.
Conclusion
We conclude that although neurological involvement is rare in toxocariasis, a cerebral infection should kept in mind in a child with epileptic seizures and eosinophilia. The high prevalence of Toxocara canis infestation in dogs resulting in ground contamination and the predispositioning of children to infection is a public health problem. Prevention and patient education is the basis for the control of this disease. Surgical resection, especially for diagnosis, should be considered.
